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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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About this Document
This Data Sheet is addressed to embedded hardware and software developers. It
provides the reader with detailed descriptions about the ordering designations, available
features, electrical and physical characteristics of the XMC1400 series devices.
The document describes the characteristics of a superset of the XMC1400 series
devices. For simplicity, the various device types are referred to by the collective term
XMC1400 throughout this document.

XMC1000 Family User Documentation
The set of user documentation includes:
• Reference Manual

– decribes the functionality of the superset of devices.
• Data Sheets

– list the complete ordering designations, available features and electrical
characteristics of derivative devices.

• Errata Sheets
– list deviations from the specifications given in the related Reference Manual or

Data Sheets. Errata Sheets are provided for the superset of devices.
Attention: Please consult all parts of the documentation set to attain consolidated

knowledge about your device.

Application related guidance is provided by Users Guides and Application Notes.
Please refer to http://www.infineon.com/xmc1000 to get access to the latest versions
of those documents.

Subject to Agreement on the Use of Product Information

http://www.infineon.com/xmc1000
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1 Summary of Features
The XMC1400 devices are members of the XMC1000 Family of microcontrollers based
on the ARM Cortex-M0 processor core. The XMC1400 series addresses the real-time
control needs of motor control and digital power conversion. It also features peripherals
for LED Lighting applications and Human-Machine Interface (HMI).

Figure 1 Block Diagram
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Figure 8 XMC1400 PG-VQFN-48-73 Pin Configuration (top view)
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Figure 9 XMC1400 PG-LQFP-64-26 / PG-VQFN-64-6 Pin Configuration (top 
view)
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P0.9/ 
RTC_
XTAL2

52 40 34 28 STD_INOUT
/clock_O

P0.10/ 
XTAL1

53 41 35 29 STD_INOUT
/clock_IN

P0.11/ 
XTAL2

54 42 36 30 STD_INOUT
/clock_O

P0.12 55 43 37 31 STD_INOUT
P0.13 56 44 38 32 STD_INOUT
P0.14 57 45 39 33 STD_INOUT
P0.15 58 46 40 34 STD_INOUT
P1.0 34 26 22 16 High Current
P1.1 33 25 21 15 High Current
P1.2 32 24 20 14 High Current
P1.3 31 23 19 13 High Current
P1.4 30 22 18 12 High Current
P1.5 29 21 17 11 High Current
P1.6 28 20 16 - High Current
P1.7 27 - - - High Current
P1.8 26 - - - STD_INOUT
P2.0 9 3 1 35 STD_INOUT

/AN
P2.1 10 4 2 36 STD_INOUT

/AN
P2.2 11 5 3 37 STD_IN/AN
P2.3 12 6 4 38 STD_IN/AN
P2.4 13 7 5 1 STD_IN/AN
P2.5 14 8 6 2 STD_IN/AN
P2.6 15 9 7 3 STD_IN/AN
P2.7 16 10 8 4 STD_IN/AN

Table 5 Package Pin Mapping (cont’d)

Function LQFP 
64, 
VQFN 
64

VQFN 
48

VQFN 
40

TSSOP 
38

Pad Type Notes

Subject to Agreement on the Use of Product Information
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P2.8 17 11 9 5 STD_IN/AN
P2.9 18 12 10 6 STD_IN/AN
P2.10 19 13 11 7 STD_INOUT

/AN
P2.11 20 14 12 8 STD_INOUT

/AN
P2.12 21 15 - - STD_INOUT

/AN
P2.13 22 16 - - STD_INOUT

/AN
P3.0 36 28 - - STD_INOUT
P3.1 37 - - - STD_INOUT
P3.2 38 - - - STD_INOUT
P3.3 39 - - - STD_INOUT
P3.4 40 - - - STD_INOUT
P4.0 59 - - - STD_INOUT
P4.1 60 - - - STD_INOUT
P4.2 61 - - - STD_INOUT
P4.3 62 - - - STD_INOUT
P4.4 63 47 - - STD_INOUT
P4.5 64 48 - - STD_INOUT
P4.6 3 1 - - STD_INOUT
P4.7 4 2 - - STD_INOUT
P4.8 5 - - - STD_INOUT
P4.9 6 - - - STD_INOUT
P4.10 7 - - - STD_INOUT
P4.11 8 - - - STD_INOUT
VSS 23 17 13 9 Power Supply GND, ADC 

reference GND

Table 5 Package Pin Mapping (cont’d)

Function LQFP 
64, 
VQFN 
64

VQFN 
48

VQFN 
40

TSSOP 
38

Pad Type Notes
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2.2.3 Port I/O Function Description
The following general building block is used to describe the I/O functions of each PORT
pin:

Figure 10 Simplified Port Structure

Pn.y is the port pin name, defining the control and data bits/registers associated with it.
As GPIO, the port is under software control. Its input value is read via Pn_IN.y, Pn_OUT
defines the output value. 
Up to nine alternate output functions (ALT1 to ALT9) can be mapped to a single port pin,
selected by Pn_IOCR.PC. The output value is directly driven by the respective module,
with the pin characteristics controlled by the port registers (within the limits of the
connected pad).
The port pin input can be connected to multiple peripherals. Most peripherals have an
input multiplexer to select between different possible input sources. 
The input path is also active while the pin is configured as output. This allows to feedback
an output to on-chip resources without wasting an additional external pin.
Please refer to the Port I/O Functions table for the complete Port I/O function mapping.

Table 7 Port I/O Function Description
Function Outputs Inputs

ALT1 ALTn Input Input
P0.0 MODA.OUT MODC.INA
Pn.y MODA.OUT MODA.INA MODC.INB

XMC1000

Pn.y

VDDP

GND

Pn.y

ALT1...
ALTn

HWO0
HWO1

SW

Control Logic

Input 0

Input n
...

PAD

HWI0
HWI1

MODB.OUT

MODB
MODA

MODA.INA
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OUT

USIC1_
CH1.DO
UT0

LEDTS2
.COL6

ACMP3.I
NN

USIC1_
CH0.DX
3A

USIC1_
CH0.D
X4A

USIC1_
CH1.DX
0C

USIC1_
CH1.DX
1B

ERU1.3
A2

P2.13 BCCU0.
OUT4

CCU40.
OUT3

USIC1_
CH0.MC
LKOUT

CCU81.
OUT31

VADC0.
EMUX01

USIC1_
CH1.DO
UT0

CCU81.
OUT33

CCU41.
OUT3

ACMP3.I
NP

USIC1_
CH0.DX
5A

USIC1_
CH1.DX
0D

ERU1.3
A3

P3.0 BCCU0.
OUT0

USIC1_
CH1.DO
UT0

USIC1_
CH1.SC
LKOUT

LEDTS2
.COLA

CCU80.
OUT21

ACMP1.
OUT

USIC1_
CH0.SE
LO1

CCU81.
OUT21

CCU41.
OUT0

BCCU0.
TRAPIN
C

CCU41.I
N0AA

CCU41.I
N1AA

CCU41.I
N2AA

CCU41.I
N3AA

CCU81.I
N0AA

CCU81.I
N1AA

CCU81.
IN2AA

USIC1_
CH1.DX
0E

USIC1_
CH1.DX
1D

CCU81.I
N3AA

ERU1.0
A1

P3.1 BCCU0.
OUT1

USIC1_
CH1.DO
UT0

LEDTS2
.COL0

CCU80.
OUT20

ACMP3.
OUT

USIC1_
CH0.SE
LO0

CCU81.
OUT20

CCU41.
OUT1

USIC1_
CH0.D
X2F

USIC1_
CH1.DX
0F

ERU1.1
A1

Table 9 Port I/O Functions (cont’d)
Function Outputs Inputs

ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 ALT8 ALT9 Input Input Input Input Input Input Input Input Input Input Input Input
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P4.4 LEDTS2. 
EXTENDED0

LEDTS2.TSIN0 LEDTS2.TSIN0 Reserved for LEDTS 
Scheme A:
pull-down disabled 
always

Reserved for LEDTS 
Scheme A: 
pull-down enabled 
always

Reserved for LEDTS Scheme B:
pull-up enabled and pull-down disabled, and 
vice versa

P4.5 LEDTS2. 
EXTENDED1

LEDTS2.TSIN1 LEDTS2.TSIN1

P4.6 LEDTS2. 
EXTENDED2

LEDTS2.TSIN2 LEDTS2.TSIN2

P4.7 LEDTS2. 
EXTENDED3

LEDTS2.TSIN3 LEDTS2.TSIN3

P4.8 LEDTS2. 
EXTENDED4

LEDTS2.TSIN4 LEDTS2.TSIN4

P4.9 LEDTS2. 
EXTENDED5

LEDTS2.TSIN5 LEDTS2.TSIN5

P4.10 LEDTS2. 
EXTENDED6

LEDTS2.TSIN6 LEDTS2.TSIN6

P4.11 LEDTS2. 
EXTENDED7

LEDTS2.TSIN7 LEDTS2.TSIN7

Table 10 Hardware I/O Controlled Functions
Function Outputs Outputs Inputs Inputs Pull Control Pull Control Pull Control Pull Control

HWO0 HWO1 HWI0 HWI1 HW0_PD HW0_PU HW1_PD HW1_PU
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3 Electrical Parameter
This section provides the electrical parameter which are implementation-specific for the
XMC1400.

3.1 General Parameters
 

3.1.1 Parameter Interpretation
The parameters listed in this section represent partly the characteristics of the XMC1400
and partly its requirements on the system. To aid interpreting the parameters easily
when evaluating them for a design, they are indicated by the abbreviations in the
“Symbol” column:
• CC

Such parameters indicate Controller Characteristics, which are distinctive feature of
the XMC1400 and must be regarded for a system design.

• SR
Such parameters indicate System Requirements, which must be provided by the
application system in which the XMC1400 is designed in.

Subject to Agreement on the Use of Product Information
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3.1.4 Operating Conditions
The following operating conditions must not be exceeded in order to ensure correct
operation and reliability of the XMC1400. All parameters specified in the following tables
refer to these operating conditions, unless noted otherwise.

Table 15 Operating Conditions Parameters
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
Ambient Temperature TA SR -40 − 85 °C Temp. Range F

-40 − 105 °C Temp. Range X
Digital supply voltage1)

1) See also the Supply Monitoring thresholds, Chapter 3.3.2.

VDDP SR 1.8 − 5.5 V
Short circuit current of 
digital outputs

ISC SR -5 − 5 mA

Absolute sum of short 
circuit currents of the 
device

ΣISC_D SR − − 25 mA

Subject to Agreement on the Use of Product Information
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Table 22 RTC_XTAL Parameters
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
Input frequency fOSC SR − 32.768 − kHz
Oscillator start-up 
time1)2)

1) tOSCS is defined from the moment the oscillator is enabled by the user with SCU_ANAOSCLPCTRL.MODE
until the oscillations reach an amplitude at RTC_XTAL1 of 0.9 * VPPX. 

2) The external oscillator circuitry must be optimized by the customer and checked for negative resistance and
amplitude as recommended and specified by crystal suppliers.

tOSCS 
CC

− − 5 s

Input voltage at 
RTC_XTAL1

VIX SR -0.3 − 1.5 V

Input amplitude (peak-
to-peak) at 
RTC_XTAL12)3)

3) If the shaper unit is enabled and not bypassed.

VPPX SR 0.2 − 1.2 V

Subject to Agreement on the Use of Product Information
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3.2.7 Power Supply Current
The total power supply current defined below consists of a leakage and a switching
component.
Application relevant values are typically lower than those given in the following tables,
and depend on the customer's system operating conditions (e.g. thermal connection or
used application configurations).
Note: These parameters are not subject to production test, but verified by design and/or

characterization.

Table 23 Power Supply parameter table; VDDP = 5V
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ.1) Max.
Active mode current
Peripherals enabled
fMCLK / fPCLK in MHz2)

IDDPAE CC − 14.1 20 mA 48 / 96
− 9.8 − mA 24 / 48
− 7.8 − mA 16 / 32
− 6.4 − mA 8 / 16
− 4.4 − mA 1 / 1

Active mode current
Peripherals disabled
fMCLK / fPCLK in MHz3)

IDDPAD 
CC

− 6.2 mA 48 / 96
− 4.6 − mA 24 / 48
− 3.6 − mA 16 / 32
− 3.1 − mA 8 / 16
− 1.8 − mA 1 / 1

Active mode current
Code execution from 
RAM
Flash is powered down
fMCLK / fPCLK in MHz

IDDPAR 
CC

− 9.6 − mA 48 / 96

Sleep mode current
Peripherals clock enabled
fMCLK / fPCLK in MHz4)

IDDPSE CC − 11.0 − mA 48 / 96
− 7.6 − mA 24 / 48
− 6.4 − mA 16 / 32
− 5.3 − mA 8 / 16
− 4.2 − mA 1 / 1

Subject to Agreement on the Use of Product Information
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Figure 18 shows typical graphs for sleep mode current for VDDP = 5 V, VDDP = 3.3 V,
VDDP = 1.8 V across different clock frequencies.

Figure 18 Sleep mode, peripherals clocks disabled, Flash powered down: 
Supply current IDDPSD over supply voltage VDDP for different clock 
frequencies

Condition:
1. TA = +25° C 

0.0
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Figure 19 Logical Structure of the Flash
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1) The number of sectors, N_LOG_SEC, depends on the Flash memory size of the product derivative.
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Select input DX2 hold after 
last clock input DX1 receive 
edge1)

t11 
SR

17 − − ns

Receive data input 
DX0/DX[5:3] setup time to 
shift clock receive edge1)

t12 
SR

21 − − ns

Data input DX0/DX[5:3] hold 
time from clock input DX1 
receive edge1)

t13 
SR

15 − − ns

Data output DOUT[3:0] valid 
time

t14 
CC

- − 71 ns

1) These input timings are valid for asynchronous input signal handling of slave select input, shift clock input, and
receive data input (bits DXnCR.DSEN = 0).

Table 32 USIC SSC Slave Mode Timing
Parameter Symbol Values Unit Note / 

Test Conditio
n

Min. Typ. Max.
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Figure 26 USIC IIC Timing

3.3.6.3 Inter-IC Sound (IIS) Interface Timing 
The following parameters are applicable for a USIC channel operated in IIS mode.
Note: Operating Conditions apply.

Table 35 USIC IIS Master Transmitter Timing
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
Clock period t1 CC 4/fMCLK - - ns
Clock HIGH t2 CC 0.35 x 

t1min

- - ns

Clock Low t3 CC 0.35 x 
t1min

- - ns

Hold time t4 CC 0 - - ns
Clock rise time t5 CC - - 0.15 x 

t1min

ns
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Figure 32 PG-LQFP-64-26
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1) Does not include plastic or metal protrusion of 0.25 max. per side
2) Does not include dambar protrusion of 0.08 max. per side
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